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(54) Transmission and clutch control 



(57) A transmission is provided which is capable of 
swiftly shifting gears by moving a shift fork immediately 
when a clutch is disengaged. 

When a shift spindle (21) is pivoted, lift of a clutch 
is started by pivoting a clutch arm (24). In accordance 
with pivoting the shift spindle (21 ), a sub arm (36) is piv- 



oted and preload is applied on a master arm (37) by a 
preload spring (39). Thereafter, when the sub arm (37) 
is further pivoted, the master arm (37) follows the sub 
arm (36) and a shift drum (1 9) is pivoted via index pins 
(35). Since the preload is applied, when the clutch is 
disengaged, the shift drum (19) is pivoted immediately, 
a shift fork (15) is displaced and gears are switched. 
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Description 

[Detailed Description of the Invention] 

[Technical Field to which the Invention Belongs] 

[0001] The present invention relates to a transmis- 
sion, particularly to a transmission capable of switching 
a transmission gear swiftly in response to operation of 
disengaging a clutch. 

[Prior Art] 

[0002] There is known a transmission for engaging a 
shift fork to a cam groove formed at a surrounding of a 
shift drum and switching mesh of gear by moving the 
shift fork by pivoting the shift drum. In moving the shift 
fork, it is necessary to cut a power transmission path 
between a power source and a transmission of a vehicle 
and a clutch mechanism is adopted therefor. In recent 
years, there is known an electric transmission for cutting 
a power transmission mechanism by a clutch mecha- 
nism and driving a shift drum by a single motor (for ex- 
ample, refer to Japanese Unexamined Patent Publica- 
tion No. H11-82710). 

[0003] The electric transmission is provided with a 
change spindle for driving an arm (master arm) for in- 
termittently pivoting the shift drum. The change spindle 
is also coupled with a clutch lever for disengaging and 
engaging a clutch. In operating thereof when the 
change spindle is rotated by a predetermined angle, the 
clutch is disengaged via the clutch arm and when the 
change spindle is rotated further from the position, the 
shift drum is rotated, the shiftfork is displaced and mesh 
of gear is shifted. 

[Problems that the Invention is to Solve] 

[0004] Conventionally, the shift drum is not rotated un- 
til the clutch is disengaged after the change spindle is 
rotated by the predetermined angle. Therefore, a time 
period from start of shift operation until the gear is shift- 
ed actually is prolonged. Further, a dowel is formed in a 
connecting member for connecting gears moved by the 
shift fork, slits with which the dowel engages are formed 
at the gears and a transmission gear ratio is determined 
by to which slits of gear the dowel of the connecting 
member is coupled. 

[0005] The dowel and the slits are provided with a 
structure in which the dowel and the slit are smoothly 
coupled when the clutch is disengaged and rotation by 
inertia is continued. However, in the conventional appa- 
ratus for rotating the shift drum after the clutch is disen- 
gaged, a time period from when the clutch is disengaged 
until operation of coupling the dowel and the slit is 
reached, is long. Therefore, the inertia is small, the dow- 
el and the slit are difficult to couple and the gear may 
not be shifted smoothly. 



[0006] There is proposed a shift mechanism in which 
prior to shift operation the shiftfork is urged in a direction 
of displacing the shift fork by a spring (refer to Japanese 
Unexamined Utility Model Publication No. S62-40349, 

5 Japanese Unexamined Patent Publication No. 
H5-203048. However, according to these shift mecha- 
nisms, the shift drum is not used but the shift fork is di- 
rectly driven and therefore, a motor must be provided 
exclusively for driving the shift fork. 

w [0007] It is an object of the present invention to re- 
solve the above-described problem and provide a trans- 
mission capable of swiftly shifting gear by moving a shift 
fork immediately when a clutch is disengaged. 

*s [Means for Solving the Problems] 

[0008] In order to achieve the above-described ob- 
ject, the present invention is characterized firstly in that 
in a transmission for changing a ratio of a rotational 

20 number of a power source and a rotational number of 
an output shaft by shifting a gear train provided between 
the power source and the output shaft by moving a shift 
fork, the transmission comprising a shift drum for mov- 
ing the shift fork, a clutch provided between the power 

25 source and the gear train, a shift spindle for urging the 
shift drum and theclutch, intermittent driving means pro- 
vided between the shift spindle and the shift drum for 
starting to operate from a first operation angle of the shift 
spindle and pivoting the shift drum by a predetermined 

30 angle and urging means provided between the shift 
spindle and the shift drum for starting to urge the shift 
drum in a pivoting direction at a third operation angle 
smaller than a second operation angle of the shift spin- 
dle at which disengagement of the clutch is finished. 

35 [0009] According to the first aspect, when the shift 
spindle is pivoted, the clutch is disengaged at the sec- 
ond operation angle. Further, prior to disengaging the 
clutch, by the urging means, preload starts applying to 
the shift drum from the third operation angle. Therefore, 

40 when the clutch is disengaged, the shift drum is imme- 
diately pivoted by the predetermined angle and the gear 
train is shifted. 

[0010] Further, the present invention is secondly char- 
acterized in that urging force by the urging means is re- 

45 leased at an operation angle larger than the first opera- 
tion angle. According to the second aspect, after reach- 
ing thefirst operation angle, that is, after starting to pivot 
the shift drum by the intermittent driving means, the shift 
drum follows pivoting of the shift spindle. 

50 [0011] Further, the present invention is thirdly charac- 
terized in further providing drum position detecting 
means for detecting a pivoting angle of the shift drum. 
According to the third aspect, even when the shift drum 
is rotated by the urging means before reaching the first 

55 operation angle, the position of the shift drum can be 
recognized and accordingly, various control based on 
the angle detection result can surely be carried out in 
correspondence with the position of the shift drum. 
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[0012] Further, the present invention is fourthly char- 
acterized in further providing a motor for driving the shift 
spindle. According to the fourth aspect, in the apparatus 
in which the clutch is disengaged and the gear is shifted 
by the motor, the clutch is switched surely in a short pe- 
riod of time. 

[Mode for Carrying Out the Invention] 

[0013] An explanation will be given of an embodiment 
of the present invention in reference to the drawings as 
follows. Fig.2 is a constitution view of essential portions 
for an engine including an electric transmission accord- 
ing to an embodiment of the present invention. In the 
drawing, a crank shaft 2 connected to a piston 1 is cou- 
pled to a positions/capacity conversion clutch 6 via a 
centrifugal clutch 3 and gears 4 and 5. Output of the 
clutch 6 is coupled to a first shaft 7 of the transmission 
and the first shaft 7 is coupled to a second shaft 9 via a 
gear train 8 comprising a plurality of gears. Further, the 
second shaft 9 is coupled to an output shaft 1 2 via gears 
10 and 11. The first shaft 7 and the second shaft 9 are 
arranged with connecting members (sliders) 16,17 and 
18 moved on the shafts by forks 13, 14 and 15. The re- 
spective sliders 16 through 18 are provided with dowels 
respectively on both ends thereof in the axial direction 
and side faces of the gears disposed on both sides of 
the respective sliders 16 through 18, are respectively 
provided with slits coupled to the dowels. 
[0014] End portions of the forks 13 through 15, that 
is, end portions thereof from sides opposed to sides en- 
gaged with the sliders, are engaged with cam grooves 
19a, 19b and 19c formed along a circumference of a 
shift drum 1 9. A shaft 1 9d of the shift drum 1 9 is coupled 
to a shift spindle 21 as a shift operation input member 
via an index mechanism portion 20. 
[0015] The shift spindle 21 is coupled to a motor 23 
via a gear train 22. Further, the shift spindle 21 is at- 
tached with a clutch arm 24 and the clutch arm 24 is 
engaged with an operating shaft 25 of the position/ca- 
pacity conversion clutch 6. Further, an engine rotation 
number sensor 26 is provided to be opposed to the 
crankshaft 2 and a vehicle speed sensor 27 is provided 
to be opposed to one of the gears of the second shaft 
9. Further, the shaft 19d of the shift drum 19 is provided 
with a drum position sensor 28, the operating shaft 25 
engaged with the clutch arm 24 is provided with a spin- 
dle angle sensor 29 and an intake pipe is provided with 
a throttle sensor 30. Outputs of the respective sensors 
are connected to ECU, not illustrated. A position of 
switching gears of the transmission can be detected by 
the drum position sensor 28 and the gear position can 
be displayed at, for example, a display apparatus. 
[0016] In the above-described constitution, in shift op- 
eration the motor 23 is urged and the shift spindle 21 is 
pivoted. Then, the clutch lever 24 is pivoted, the clutch 
6 is disengaged, the index mechanism portion 20 is 
urged and the shift drum 19 is intermittently fed. As a 



result, the forks 1 3 through 15 are moved and the gears 
of the gear train 8 are shifted and a transmission gear 
ratio in accordance with shift of the gears is provided. 
[0017] Fig. 1 is a sectional view of the index mecha- 
5 nism portion, that is, the intermittent feed mechanism 
portion 20 of the shift drum 1 9 and Fig.3 is a view taken 
along a line A-A of Fig.1 and is a view showing essential 
portions of the preload arm. Further, Fig. 4 is a perspec- 
tive view of a sub arm constituting a portion of the 
preload arm. In Fig.1 through Fig. 4, the shift drum 19 is 
rotatably supported by a bearing 31 and a bearing, not 
illustrated, paired with the bearing 31 . The fork 15 is sl- 
idably attached on a fork guide 32. An end portion of the 
shift drum 1 9 is attached with a shift plate 34 by a bolt 
33. The shift plate 34 is fitted with index pins 35 at equal 
angular intervals centering on the bolt 33. 
[0018] On the shift spindle 21, the clutch arm 24 ; a 
sub arm 36 and a master arm 37 are arranged in this 
order from left of Fig.1 . The clutch arm 24 and the sub 
arm 36 are spline-coupled to the shift spindle 21 and are 
pivotable integrally to each other. In the meantime, the 
master arm 37 is pivotably supported in a circumferen- 
tial direction on the shift spindle 21 such that the master 
arm 37 can follow the sub arm 36 via a return spring 38 
and a preload spring 39. Further, although respectives 
of the sub arm 36 and the master arm 37 respectively 
form arm portions extended in two directions by an angle 
0 centering on the shift spindle 21 to thereby constitute 
a V-like shape as a whole, in Fig. 1 , the angle G is devel- 
oped to 180 G to facilitate understanding. 
[001 9] One arm portion (short arm portion) 37A of the 
master arm 37 is provided with a window 37a, the win- 
dow 37a is loosely fitted with a return pin 41 provided to 
project from a casing 40 and is loosely fitted with a bent 
end portion 36a of one arm portion (short arm portion) 
36A of the sub arm 36. An upper edge of the window 
37a of the master arm 37 is cut to rise to form a hook 
37b and side face portions of the return pin 41 , the hook 
37b and the bent end portion 36a are elastistically sand- 
wiched by two end portions of the return spring 38 loose- 
ly fitted to a boss portion of the master arm 37. 
[0020] In the meantime, a central portion of other arm 
portion (long arm portion) 37B of the master arm 37, is 
formed with a hook 37c by cutting to rise thereof and 
side face portions of the hook 37c and a bent end portion 
36b of other arm portion (long arm portion) 36B of the 
sub arm, are elastistically sandwiched by two end por- 
tions of the preload spring 39 a coil portion of which is 
loosely fitted to a boss portion of the sub arm 36. 
[0021] One face, that is, a side of the shift drum 19 of 
the master arm 37, is attached with a plate (refereed to 
as 'feed plate 1 ) 42 engaged with the index pins 35. The 
feed plate 42 is provided with long holes 42a and 42b. 
A center and a front end in the longitudinal direction of 
the long arm portion 37b of the master arm 37, are re- 
spectively fixedly attached with stepped guide pins 43 
and 44 and the guide pins 43 and 44 are respectively 
loosely fitted to the long holes 42a and 42b of the feed 
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plate 42. Therefore, the feed plate 42 is displaceable in 
the longitudinal direction of the long arm portion 37B by 
the guide pins 43 and 44. The feed plate 42 is formed 
with hooks 42c cut to rise to the side of the index plate 
34. When the master arm 37 is pivoted centering on the 
shift spindle 21 , the front ends of the hooks 42c are en- 
gaged with the index pins 35 and pivot the shift drum 1 9 
by a predetermined angle. 

[0022] Further, a surrounding of the index plate 34 is 
provided with a plurality of recess portions, that is, cam 
grooves at predetermined angular intervals and a drum 
stopper, not illustrated, is elastically pressed and en- 
gaged to the cam grooves. The position of the shift drum 
1 9 is held by press force of the drum stopper and there- 
fore, the shift drum 1 9 is pivoted by urging the index pins 
35 by force larger than the press force by the feed plate 
42. 

[0023] The guide pin 43 is provided with a return 
spring 45 for urging the feed plate 42 in a direction of 
the center of the shift spindle 21 . As shown by Fig. 3, the 
hooks 42c of the feed plate 42 are formed in a shape of 
a flange having an opening set to sandwich two pieces 
of the index pins 34 contiguous to each other and the 
front end of the hook 42c is provided with an escape 
angle a for evading the index pin 35 when the master 
arm 37 is pivoted and returned in one direction. 
[0024] Fig. 5 is a diagram showing a relationship 
among an angle of the shift spindle 21 , a shift feed angle 
and a clutch lift. An explanation will be given of operation 
of the transmission having the above-described consti- 
tution also in reference to Fig. 5. When the motor 23 is 
urged and the shift spindle 21 is pivoted (initial angle 
00), the sub arm 36 is pivoted in accordance therewith 
and the clutch arm 24 is also pivoted. When the shift 
spindle 21 is pivoted to an angle 01 , the clutch 6 starts 
lifting (start disengaging) and reaches a lift maximum 
value at an angle 03. That is, the clutch 6 finishes dis- 
engaging. 

[0025] In the meantime, even when the sub arm 36 is 
pivoted, since a width of the bent end portion 36b of the 
sub arm 36 is narrower than a width of the window 37a 
of the master arm, the master arm 37 is not pivoted im- 
mediately. That is, there is a gap between the bent end 
portion 36b and the window 37a. Therefore, even when 
the sub arm 36 is pivoted, the master arm 37 is not piv- 
oted with the bent end portion 36b of the sub arm 36 in 
one-to-one relationship until the gap is reduced against 
the return spring 38 and a side portion of the bent end 
portion 36b and an inner face of the window 37a are 
brought into contact with each other. Therefore, when 
the shift spindle 21 starts pivoting, regardless of pivoting 
of the shift spindle 21 , the shift feed angle is not ad- 
vanced. This interval is a state in which the master arm 
37 is applied with preload by the preload spring 39. The 
preload by the preload spring 39 is set such that the 
master arm 37 starts to be loaded from an angle 0 2 
(third operation angle) smaller than the angle 03 (sec- 
ond operation angle). 



[0026] Although by the preload, the index pins 35 are 
pressed by the hooks 42c, the shift drum 1 9 is not rotat- 
ed since the dowels of the sliders 16, 17 and 18 are cou- 
pled to the slits of the contiguous gears by large coupling 
5 force until the clutch 6 is disengaged. Therefore, until 
the clutch 6 is disengaged, the preload by the preload 
springs 39 is supplied to the shift drum 1 9 via the index 
pins 35. 

[0027] The clutch 6 is disengaged during a time period 

10 until the sub arm 36 and the master arm 37 start pivoting 
in the one-to-one relationship, that is, until an angle 04 
at which the last motion is finished. When the clutch 6 
is disengaged, the coupling force between the dowels 
of the sliders 1 6 through 1 8 and the slits of the contigu- 

15 ous gears is reduced, the shift drum 19 is immediately 
rotated by rotational force of the preload spring 39 and 
switch of the gears is finished. 
[0028] In this way, when the coupling force between 
the dowels and slits are reduced by disengaging the 

20 clutch 6, thereafter, the gears are switched in a short 
period of time. The gears are switched during a time pe- 
riod in which gears are rotated by inertia and the dowels 
and slits are easily coupled. Further, the shift time period 
is shortened and accordingly, the running performance 

25 of the vehicle is improved. 

[0029] After shifting the gears, the master arm 37 is 
returned by the return spring 38, at this occasion, the 
hooks 42c of the feed plate 42 are brought into contact 
with the index pins 35 disposed in a direction opposed 

30 to the shift direction. However, the feed plate 42 is 
pushed up by the faces of the hooks 42c having the es- 
cape angle a, ride over, (that is, evade) the index pins 
35 and return to the initial positions. In this way, when 
the shift becomes necessary, by pivoting the motor 23 

35 by the predetermined angle, the shift drum 19 inches 
and the gears are switched. 

[Effect of the Invention] 

40 [0030] As apparent from the above-described expla- 
nation, according to the present invention, successively 
to disengaging the clutch, switching of the gears, that 
is, the shift operation is carried out swiftly. Therefore, 
the shift is finished in a short period of time and the clutch 

^5 is switched smoothly. 

[0031] Particularity, according to the first aspect, the 
shift spindle starts pivoting and prior to disengaging the 
clutch, the shift drum starts being applied with the 
preload. Therefore, when the clutch is disengaged, the 

50 shift drum is immediately pivoted by the predetermined 
angle and the gear train is switched. 
[0032] Further, according to the second aspect, after 
starting to pivot the shift drum by the intermittent driving 
means, the shift drum follows pivoting of the shift spindle 

55 and accordingly, stable shift operation is carried out. 
[0033] Further, according to the third aspect, even 
when the shift drum is rotated by the urging means be- 
fore, for example, the first operation angle is reached, 
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the position of the shift drum can be recognized and 
therefore, various control based on the angle detection 
result can be carried out surely in correspondence with 
the position of the shift drum. 

[0034] Further, according to the fourth aspect, in the 
apparatus disengaging the clutch and switching the 
gears by the motor, the clutch is switched in a short pe- 
riod of time and surely. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[0035] Fig. 1 is a sectional view of essential portions 
of a transmission according to an embodiment of the 
present invention. 

[0036] Fig. 2 is a view showing constitution of essen- 
tial portions of an engine including the transmission ac- 
cording to the one embodiment of the present invention. 
[0037] Fig. 3 is view taken along a line A-A of Fig. 1 
showing an index mechanism of a shift drum. 
[0038] Fig. 4 is a perspective view showing a sub arm 
of the index mechanism. 

[0039] Fig. 5 is a diagram showing a relationship 
among an operation angle of a shift spindle, a shift feed 
angle and a clutch lift. 

[DESCRIPTION OF THE REFERENCE NUMERALS] 
[0040] 

1 ...piston, 2. ..crank shaft, 3.. .centrifugal clutch, 
6.. .position/capacity conversion clutch, 12. ..output 
shaft, 

13,14,15. ..shift forks, 16, 17,18. ..sliders, 19. ..shift 
drum, 

20. ..index mechanism, 21. ..shift spindle, 23. ..mo- 
tor, 

24.. .clutch arm, 34. ..shift plate, 28. ..drum position 
sensor, 

36. ..sub arm, 37. ..master arm, 38. ..return spring, 
39. ..preload spring, 42. ..feed plate 



tween the shift spindle (21) and the shift 
drum (19) for starting to operate from a first 
operation angle of the shift spindle (21) and 
pivoting the shift drum (19) by a predeter- 
5 mined angle: and 

urging means provided between the shift 
spindle (21) and the shift drum (19) for 
starting to urge the shift drum (19) in a piv- 
oting direction at a third operation angle 
smaller than a second operation angle of 
the shift spindle (21 ) at which disengage- 
ment of the clutch (6) is finished. 

2. The transmission according to claim 1 , character- 
ized in that urging force by the urging means is re- 
leased at an operation angle larger than thefirst op- 
eration angle. 

3. The transmission according to claim 1 or claim 2, 
characterized in further comprising drum position 
detecting means for detecting a pivoting angle of 
the shift drum (19). 

4. The transmission according to any one of claim 1 
through claim 3, characterized in further compris- 
ing a motor (23) for driving the shift spindle (21). 
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Claims 

1. A transmission for changing a ratio of a rotational 45 
number of a power source and a rotational number 
of an output shaft by switching a gear train (8) pro- 
vided between the power source and the output 
shaft (12) by moving a shift fork, said transmission 
comprising: so 

a shift drum (19) for moving the shift fork; 
a clutch (6) provided between the power source 
and the gear train; 

a shift spindle (21) for urging the shift drum (19) 55 
and the clutch (6): 

intermittent driving means provided be- 
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